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Revision History

I Rev | Date Comments
0.0 | 2007-03-20 | First version for comments
0.1 |[2007-03-21 | Added 61883-4 and -7 FDF change proposal and misc. minor edits

0.2 |2007-03-27 | Edited based on comments from email and call on Monday 2007-
03-26.
*Changed acronyms and names based on same from relevant
standards (802.1Q, 1394, 61883-1)
*Put new AVBTPfieldsin lower case.
*Added info from other standards.
*Added 1% draft proposal for I1DC encapsulation.
*Added subtypefield
*Exchanged positions of packet header and timestamp fields
(to make if friendly with systems with 1394 OHCI type
controllers and/or SW used to supporting them)
*Removed upper tick marks from fields in packet diagrams
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Draft AVBTP CIP Stream Data packet, SPH(0)

D TEEE——
31302928272625242322212019181716151413121110090807 06 050403020100

coy ., ., . DA (MAC destination address, always a multicast adgdress) L
MAC addresses 04| =~ = DA (lower 16 bits) | SA (MAC source address upper 16 bits)
08 , , , , , SA(stream source MAC address, always a unicastaddress) =~
VLAN Tag field 12 | |TPID (480|2|1P|/Q — O?(BJ-O.O). | (4Pg'|:;3) ((3(']:)' | \/II DI (\/LlAN Identlfleur) |
AvBTRperentl 16f | etype (AVBTP = 0x???7) , | | | subtype(0) , |JAYBTR Other bjts
AVB Timestamp 20| tg avptp_timestamp (Presentation Timestamp in Nanoseconds (if SPH == 0)),
PKT hdr 24| ., , datalength = Otalgb channel (0-63) |tcode (0xA)| sy
CiP#1 28|10 0| ,SID(0-63), |DBS (sizein quadlets)] FN | OPC FolRsv| =~ DBC
ClP#232]11 l 0 Ll FMTl l Ll FI:l)F Ll SYT |qu' # l SIYTI CMCIel Oﬁselt (p_3|07:||') l
36
A CIP Packet Data (all 61883 types except -4 and -7) VA
60-15xx I T T T T R S A B | Elthelrn@:—pRlC AN TR TR TR NN NN SRR SR SR SN N N
Key: | Ethernet || New for AVBTP || Used, from 1394/61883 || Not used*, from 1394/61883
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Draft AVBTP CIP Stream Data packet, SPH(1)

D TEEE——
31302928272625242322212019181716151413121110090807 06 050403020100

001 ., , , , , DA(MAC destination address, always a multicast adgdress) L

MAC addresses 04| DA (lower 16 bits) =~ =~ SA (MAC source address upper 16 bits)

08 , , , , , SA(stream source MAC address, always a unicastaddress) =~

VIANTagfield 12) ~ TPID (802.1R/Q 5 0x8100) | worp o]  VID (YLAN Identifier)
AvBTRypelent 16) | | etype (AVBTP = 0x?7?7) |, | | subtype(0) , JAYBTP Other bits

AVB Timestamp 20 ﬁb) ., avbtp_timestamp (always set to 3F-FF-FF-FF if SPH field is zero) .

PKThar24) ~  datalength |5 | channel (0-63) |tcode @xA)| sy |

CiP#1 28|10 0| ,SID(0-63), |DBS (sizeinquadlets)] FN | OPC FilRsv| =~ DBC

CIP#2 3211 0| | .FMT. . - FDF - SYT cyc #| | SYT Cycle Offset (0- 3071)
36 t:q :src packet tlmestamp (61883 4 or -7 Source Packet T|mestam|oI in Nalnosecl:onds)I

<
D%

1st Source Packet Data + optional additional Source Packet s (Timestamps & Data) QR
(Note: All timestamps in AVBTP nanosecond format, not current 61883 cycle/offset format)

60-15xx Ethernet CR¢3 .

Key: | Ethernet || New for AVBTP || Used, from 1394/61883 || Not used*, from 1394/61883
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Draft AVBTP IIDC Stream Data packet

D TEEE——
31302928272625242322212019181716151413121110090807 06 050403020100

coy ., ., . DA (MAC destination address, always a multicast adgdress) L
MAC addresses 04| =~ = DA (lower 16 bits) | SA (MAC source address upper 16 bits)
08 , , , , , SA(stream source MAC address, always a unicastaddress) =~
ViaNTagfield 12| TRID (802.1R/Q = 0x8100), | waw |6l , VID,(VLAN Ideptifier)
AvBTPupelcnd 16) ~  etype (AVBTP = 0x?2?7) | | | subtype(@) = |AYBTP Other bjts
AVB Timestamp 20| tg avbtp_timestamp (Presentation Timestamp in Nanoseconds (if SPH == 0))
PKT hdr 24| data_|ength | o5 | channel (0-15) |tcode (0xA) | sy (0 or 1)
28
Video data payload
VA U
60-15xx A N NN TN N N N B |e;[he|rnqt—gR|C| | A N NN TR WO N T N B
Key: | Ethernet || New for AVBTP || Used, from 1394/61883 || Not used*, from 1394/61883
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Field definitions’ EroEosaIs

o Offset 0. MAC Destination Address (DA)

— For AVBTP over AVB, MAC Destination Addresses shall
always be multicast addresses and shall be unique for the
Layer 2 network.

o Offset 6: MAC Source Address (SA)

— MAC address of the unicast source MAC sending the
stream

o Offset 12: Tagged Protocol Identifier (TPID)

— For AVBTP, the sender shall always send frames with 13
Ethertypefield set to 0x8100 for 802.1 P/Q type.

— For switches hooked up to listener, an AVB switch shall
not strip this header

* i.e. Wewill specify in AVBTP and AVB standardsthat AVB
switches never strip VLAN tagsfor AVBTP streams.
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Field definitions’ EroEosaIs

o Offset 14: Priority-CFI-VLAN_ID

— Priority Code Point (PCP), 3 bits:

 For data streams, AVBTP shall always specify class 5 or
class 4 traffic.

— Canonical Format Indicator (CFl), 1 bit
« AVBTP will only support CFl of zero.

— VLAN Identifier (VID), 12 bits:

 AVBTP stations must support VLAN ID of zero to send or
receive.

 AVBTP stations are recommended to support other VLAN
IDs, but it is not required.

» Recelving AVBTP stations not supporting or configured for
agiven VLAN shall discard any frames for which it isnot a
member of the specified VLAN.
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Field definitions’ EroEosaIs

o Offset 16: AVBTP Ethertype

— AVBTP Shall use aunique Ethertype to identify an AVBTP stream
» Vaueof the EthertypeisTBD

o Offset 18, 8 bits: AVBTP subtype

— 0x00: “61883 stream type data’ (Editor’ s note: placeholder name, suggestions
welcome)

— 0x01: “61883 stream type control” (Editor’ s note: placeholder name,
suggestions welcome)

» Editor’snote: I'd actually prefer that control data actually use a different Ethertype so
main stream data requires less parsing and makes fast-path SW or HW easier to
implement. Thereis however precedence in 61883-6 (audio) and BT.601 encapsul ation
(to become 61883-8) to embed control information in the data stream.

— 0x02-OxFF: Reserved for future use.
» Editor’ snote: We could use OxFF for vendor specific formats.

e Offsat 19: 8 hits: AVBTP “Other”

— Here are 8 bitsfor other use by AVBTP as we continue to define the format.

» Editor’ snote: May be useful if we need format differences between | EEE 802 and
RTP/UDP/IP
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Field definitions’ EroEosaIs

o Offset 20: AVBTP Presentation timestamp for packets with Source Packet Header

(SPH) Filed of zero.
—  Timefidd Qualifier (tg) field, 2 bits
* 00 binary: Timestamp is valid presentation time in Nanoseconds
— Editor’snote: AVBTP will not use cycle time/ offset as does the 61883 over 1394 does.
— Thiswill make AVBTP different, but compliant with the new way we are doing timing in 802.1AS
e 11 binary: Timestamp field contains no data
— If set to 11 binary, then the Timestamp field shall also be set to al ones
» Editor’s note: Thisisto mimic the behavior of 61883 timestamps.
e 0l1and 10 binary are reserved for possible future use.

— Presentation time (avbtp_timestamp): 30 bits
» Global time subset from 802.1AS time

— TBD if Max value of 999,999,999 (i.e. using sub seconds from 802.1AS TimeStamp) or
Ox3F-FF-FF-FF (i.e. using subset from 802.1AS Timelnterval (or other ?7?))

» HW folkstend to prefer modulo 2N pure binary counters.

» Seconds and sub seconds probably best for human understanding, protocol traces
from sniffers, etc.

» 1394 uses seconds (0-127), cycles (0-7999) and cycle offset (0-3071)
— 30bitsalowsusfor at |east one second resolution

» Editor’ snote: This actually may be two much. If we want the same restriction as
currently used in 1394 for non MPEG traffic, then we should limit thisfield to 18
bits which would give us approximately 2 milliseconds max value which is the max
for those types of streamsin 61883.
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Field definitions’ EroEosaIs

o Offset 24: data |length

— Thisis the exact same definition as used for
Isochronous packets in 1394. This specifiesthe
length in bytes starting at offset 28 (CIP Header
start)

e For AVBTP, minimum |length shall be 8 (i.e. we will
require the CIP header to aways be present)
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Field definitions’ EroEosaIs

o Offsat 26: Other fields taken from 1394 1sochronous
packet format

— Isochronous Data Format (tag) field, 2 bits:

» Supported by AVBTP:
— 00 binary, “data field unformatted” (used by [IDC)

» Editor’snote: TBD if we support this, but there was interest
expressed at the 2007-03-26 call.

— 01 binary, CIP header is present
» Not supported by AVBTP:
— 10 binary: Reserved by IEEE 1394
— 11 binary: Global asynchronous stream packet (GASP) format
» Used in 1394 for Serial Busto Serial Bus bridges

— Source Channel 1D (channdl), 6 bits:

» For 1394 to AV B interworking, thisfield shall contain channel 1D
from 1394 isochronous packet from the source 1394 bus.

« TBD if it hasany usein AVBTP end stations

March 27, 2007 AVB transport SG working paper

Bartky Networks



Field definitions’ EroEosaIs

o Offset 27 Other fields taken from 1394 isochronous packet format

— Type code (tcode), 4 bits:

 For AVBTP, Shall be fixed value of 1010 binary (same as 1394 | sochronous
packet format)
— Editor’snote: I'm assuming for an interworking function, we should only “interwork”

Isochronous streams as 1394 asynchronous data should probably be out of scope for us
(e.g. IPover 1394 to I P over Ethernet would be atypical 1394 asynchronous conversion)

— Editor’'snote: May re-use thisfield if we need to expand the bits needed for Digital Rights
Management.

— Synchronization code (sy) field, 4 bits:

o 1394 specifiesthisfield asfollows:

— “The synchronization code is an application-specific control field. The details of its use
are beyond the scope of this standard.”

* For 61883 in 1394, thisis currently used by DTCP for DRM

— Editor’snote: My proposal assumes we can convince the DRM folksthat 1394 like DRM
Isgood enough, at least as far as number of bits per packet, general use scenario, etc. At
minimum | assume there will at least be pressure to use AES instead of an M6 cipher (M6
Isthe default for DTCP-1394, AES is the default for DTCP-1P)
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Field definitions’ EroEosaIs

o Offset 28: CIP header quadlet #1, 13 2 octets

— CIP header 1% quadlet indicator, 2 bits
* Fixed at 00 binary

— CIP header source ID (SID), 6 bits

o Source D of stream talker
— TBD if useful in AVBTP end stations or 1394 to AV B interworking units.

» Editor’s note: Useful for debugging if nothing else, and in general the
more we can keep fields “asis’ for CIP headersin AVBTP, including
ones not used for |IEEE 802 or RTP, the more likely we are to succeed
IMHO.

— DataBlock Size (DBS), 8 hits

» Same definition as currently in 61883, size of Data Blocks in Quadlets
— 0: 256 quadlets
— 1-255: 1-255 quadlets

— Editor’s note: Would like to change DBS values for -4 and -7 to size of source
packet as | don’t want to support FN field. Thiswould give us better
use/resolution of the DBC field.
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Field definitions’ EroEosaIs

«  Offset 30: CIP header quadlet #1, 39 octet
—  Fraction Number (FN), 2 bits

» Same use as 61883, although it is only used today to fragment -4 and-7 source packets for low bandwidth
streams.

» Editor's note: Asdiscussed at Orlando, | and others believe we should drop support of stream fragmentation in
|EEE 802 and RTP of MPEG type source packets.

— If necessary for 1394 to Ethernet interworking, then this should be done at the interworking function and
only on the 1394 side.

— My recommendation for AVBTP isto only support FN == 0 (no fragments)
—  Quadlet Padding Count (QPC), 3 hits
» For al types of 61883 as defined today, thisfield is always zero.

— Editor’ s note: For AVBTP, we may just want to specify it as such, or at least say that the value is zero
and it isreserved for future use.

—  Source Packet Header (SPH) indicator, 1 bit
* Ifone
— Then AVBTP packet contains 61883-4 or 61883-7 (or future) source packets.

— AVBTP timestamp at offset 24 shall be ignored and instead, timestamps with the source packet(s) shall
be used instead.

* Ifzero
— Then AVBTP packet does not contain source packets (contains Data Blocks)
— AVBTP timestamp at offset 24 shall be parsed and processed (as specified above).
— Reserved (Rsv), 2 hits
* Reserved (not used by 61883), set to zero

» Editor’s note: From what | can tell, there are no specified protocols I’ ve seen currently or in previous research
that use or plan to usethisfield. Does anyone working closer to the 1394 community know of any planned use
for these bits?? Thisisonly a2 bit field, so IMHO we probably should leave thisfield alone.
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Field definitions’ EroEosaIs

« Offset 31: CIP header quadlet #1, 4™ octet

— Data Block Count, 8 bits
» Sequence number of 1% Data Block in the packet

e Same meaning asin 61883 over 1394

— Editor’ s note: The one change l'd liketo seefor AVBTPisas!|’'ve
said before eliminate Fragmentation at the AVBTP layer. This
would mean that MPEG Data Block Sizes are set equal to the
Source Packet size and that Data Block Count now will also count
packets instead of fragments.

» This has the added side benefit of allowing higher bandwidth
MPEG streams and still keeping an 8 bit sequence field
useful (i.e. 61883 as defined for -4 and -7 has fixed data
block sizes and in cases where you have full MPEG packets
In an isochronous packets, the lower 3 bits of the DBC field
basically become unused leaving only 5 bits for sequence
number which wraps very fast).
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Field definitions’ EroEosaIs

o Offset 32: CIP header quadlet #2

— CIP header 2" quadlet indicator, 2 bits
* Fixed at 10 binary

— Stream Format, 6 bits
» Same values as currently defined for 61883

— Format Dependent Field (FDF), 8 bitsif SPH=0, 24 bitsif SPH=1
» Same values as currently defined for 61883

— SYT field (1394 cycle time based presentation time)
* Not mandatory for use by AVBTP end stations

» Can beused by 1394 to AVB interworking units

— Should specify 1394 type presentation time as set by originating 1394 attached
talker/sourcein AVB cloud

» Adjusted if necessary on AVB to 1394 trandlation.

» Could be used to help transition existing 1394/61883 SW and HW to AVBTP

— On Egress, existing 61883 application could optionally specify 1394 time format and
egress AVBTP layer could trandlate that to 802.1AS time

— OnlIngress, AVBTP layer could optionally translate 802.1A S time from offset 24 to 1394
type cycle and cycle offset and insert it into the packet prior to sending to application.
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Data Pazload EroEosal

 For AVBTP (IEEE 802 and RTP) All data
after the CIP header will be the same 61883
format used for payload except for a new
Source Packet Header (1% quadlet of the
source packet) will be defined to use 802.1AS
timing (nanoseconds) instead of 1394 timing
(8 kHz cycle and 24.576 MHz cycle offset).

— For AVBTP same format as used in offsat 24
o 2 Bit Timestamp Qualifier

30 bit Timestamp in Nanoseconds

— Editor’ s note: For this case, we will need afull 30 bitsif we do nanoseconds to get an equivalent
1 second resolution asis currently used by 1394/61883
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Current 61883-4 & -7 FDF field

3130292827262524232221201918171615141312 111009080706 050403020100
I rrrrryperrrrrrrrrrerrrrrrrrrrrrl
CIP #2 10 FMT S Res

S L I ) s s I I

|
FDF field

 FMT field:
— 100000 binary: 61883-4
— 100001 binary: 61883-7

o TSF (time shift flag) indicates atime-shifted data
stream:
— 0 = the stream is not time-shifted.
— 1 = the stream i1s time-shifted.

e Res: resarved for future extension and shall be zeros.
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Proposed new 61883-4 & -7 FDF field

D TEEE——
3130292827262524232221201918171615141312 111009080706 050403020100

N L L
CIP #2 10 FMT SIT Res

HEEEEEE
TSF !
> samesstoday FDF field

» Fragmentation Indicator (FI)
— 0: Fragmentation allowed
 UseDBSof 6for 61883-4 and 9 for 61883-7 with associated FN and DBC values as currently specified.
— 1. Fragmentation not allowed

 UseDBSof 48 for 61883-4 and 36 for 61883-7, FN always 0, DBC counts full source packets including
timestamp (192 bytes for -4, 144 bytes for -7)

e Globa Time Indicator

— 0: 1394 local bustypetime used

» Use source packet header as defined in current specification (7 bits reserved, 13 bit 8 kHz cycle, 12 bit
24.576 MHz cycle offset)

— 1: IEEE 1588/ 802.1AS Global time used

* New for AVBTP and possible future use by other protocols (2 bit Time Qualifier, 30 bit global time
subset in Nanoseconds (1 GHz))

 Res: reserved for future extension and shall be zeros.
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